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Experimental
The growth of CNFs was also performed using Cu particles as the catalysts. Cu particles were obtained through thermal annealing of the sputtered copper films under the conditions of an annealing temperature of 500 °C, a pressure of about 5×10 -2 mbar, and an annealing time of 60 min. SEM images of these annealed Cu films are shown in Figure S5 . During the thermal treatment, Cu films split apart to form islands. Some of these islands further aggregate into separate particles. For Cu films with different sputtering times (t Cu,s ) from 15 to 60 s, the converged Cu particles feature larger sizes and higher densities. Both are varied as a function of t Cu,s . For Cu films with t Cu,s from 90 to 120 s, the disintegrated films are not completely converted into drop-shaped particles. This is due to the increased thicknesses of copper films and insufficient annealing time.
SEM images of CNFs grown on these annealed Cu films are presented in Figure S6 ( Figure S13 . Comparison of the capacitance of diamond nanostructures based electric double layer capacitors (EDLCs) and pseudocapacitors (PCs) with that of diamond [S2] . The utilized nanostructures are: diamond network (Network) [S3] , diamond/silicon nanowires (SiNW) [S4] , diamond foam (Foam) [S5] , honeycomb diamond (Honeycomb) [S6] , porous diamond (Porous) [S7] , BDD/Nanotube (Nanotube) [S8] , BDD/carbon fiber (CF) [S9] , BDD/'black silicon' (bSi) [S10] , nitrogen-included ultra-nanocrystalline diamond (N-UNCD) [S11] , diamond paper (Paper) [S12] , CNFs/BDD (CNF, this work), BDD/TiO 2 (TiO 2 ) [S13] , TiO 2 /BDD/Ta (TiO 2 /Ta) [S14] ,
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MnO 2 /BDD (MnO 2 ) [S2] , Ni(OH) 2 /Diamond Nanowire (Ni(OH) 2 ) [S15] , poly(3,4-(ethylenedioxy)thiophene)-coated diamond@silicon nanowires (PEDOT) [S16] ; BDD based PCs include diamond PC using redox electrolyte (Dia) [S3a] , diamond network PC using redox electrolyte (Network) [S3a] , CNFs/BDD PC using redox electrolyte (CNF, this work). Tables   Table S1 . [S24] ZnO/porous activated CNF 6.0 M KOH 22.7 4.0 [S25] MnO 2 /CNF // CNF 0.5 M Na 2 SO 4 36 4.4 [S26] CNFs/BDD 
